

















they	 contribute	 to	 forming	 appropriate	 niche	 space	 that	 affects	
animal	 thermoregulaDon	 and	 distribuDon.	 	 Studying	 these	
microclimates	 becomes	 especially	 important	 in	 the	 face	 of	







-  To	 apply	 3D	 terrestrial	 laser	 scanning	 (TLS)	 and	 temperature	






































to	 those	 taken	using	TLS.	 Therefore,	 TLS	 is	 a	useful	 tool	 in	 assessing	 shrub	
structure.	Most	notably,	the	relaDonship	between	leaf	area	(m2)	and	volume	
(m3),	 showed	 that	 these	 two	 variables	 are	 posiDvely	 correlated	 with	 each	
other	 (Fig.	 3).	 TLS	 images	 from	 three	 scans	 of	 individual	 shrubs	 produced	
point	returns	ranging	from	301,000	–	2,000,000+;	demonstraDng	that	larger	




Temperature	 data:	 Temperature	 gradients	 form	 independently	 of	
shrub	 size	 and	 structure,	 which	 is	 most	 notable	 for	 average	 daily	
maximum	 temperatures.	 Temperature	 data	 was	 summarized	 using	




in	 which	 we	 found	 a	 reliable	 gradient	 was	 in	 the	 average	 daily	



























We	 conclude	 that	 the	 intensity	 of	 temperature	 gradients	 form	
independently	 of	 shrub	 size	 and	 structure,	 but	 are	 nonetheless	
present	 underneath	 and	 directly	 adjacent	 to	 all	 shrubs.	 We	
demonstrated	that	shrub	size	and	structure	do	not	have	an	impact	on	
temperature	 gradients	 in	 Quercus	 ilicifolia	 individuals,	 and	 that	
observing	 the	 presence	 of	 a	 thermal	 gradient	 is	 possible	 when	
examining	 daily	 maximum	 temperatures.	 Overall,	 terrestrial	 laser	
scanning	 has	 proven	 to	 be	 a	 useful	 tool	 in	 assessing	 thermal	
microclimates,	 and	 such	 microclimates	 should	 conDnue	 to	 be	











































































































0	 5	 10	 15	 20	 25	
To
ta
l	L
ea
f	A
re
a	
(m
2 )
	
Total	Shrub	Volume	(m3)	
